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This prototype demonstrate a novel method for
learning to find transliterations of proper nouns on
the Web based on query expansion aimed at
maximizing the probability of retrieving translit-
erations from existing search engines. Since the
method we used involves learning the morphologi-
cal relationships between names and their translit-
erations, we refer to this IR-based approach as
morphological query expansion for machine trans-
literation. The morphological query expansion
approach is general in scope and can be applied to
translation and transliteration, but we focus on
transliteration in this paper.

Many texts containing proper names (e.g., “The
cities of Mesopotamia prospered under Parthian
and Sassanian rule.”) are submitted to machine
translation services on the Web every day, and
there are also service on the Web specifically tar-
get transliteration of proper names, including
CHINET (Kwok et al. 2005) ad Livetrans (Lu,
Chien, and Lee 2004).

Machine translation systems on the Web such as
Yahoo Translate (babelfish.yahoo.com) and Goo-
gle Translate (translate.google.com/translate t.g)
typically use a bilingual dictionary that is either
manually compiled or learned from a parallel cor-
pus. However, such dictionaries often have insuffi-
cient coverage of proper names and technical
terms, leading to poor translation due to out of vo-
cabulary problem. The OOV problems of machine
translation or cross language information retrieval
can be handled more effectively by learning to find
transliteration on the Web.

Consider Sentence 1 containing three place
names.

1.The cities of Mesopotamia prospered under
Parthian and Sassanian rule.
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Google Translate produce Sentence 2, leaving
“Parthian” and “Sassanian” not translated. A good
response might be a translation like Sentence 3
where all place names have appropriate translitera-
tions (underlined). These transliterations can be
more effectively retrieved from mixed code Web
pages by extend each of the place names into a
query (e.g., “Parthian NEAR E2”). Intuitively by
requiring one of likely prefix transliteration mor-
phemes (e.g., “E2” or “fH” for “par-“ names), we
can bias the search engine towards retrieving the
correct transliterations (e.g., “B2JiEGE” and “fHEE
£1”) in snippets of many top-ranked documents.
The method involves pairing up the prefixing
morphemes between name and transliteration in a
set of train data, calculating the statistical associa-
tion for these pair, and selecting pairs with a high
degree of statistical association. The results of this
training stage are morphological relationships be-
tween prefixes and postfixes of names and translit-
erations. At run time, a given name is automati-
cally extended into a query with relevant prefixing
morphemes, then the query is submit to some
search engine. After retrieving snippets from a
search engine, the system extract transliterations
from the snippets based on redundancy, proximity
between name and transliteration, and cross lan-
guage morphological relationships of prefix and
postfix.
We present a new machine transliteration sys-
tem based on information retrieval and morpho-
logical query expansion. The system automatically
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learns to extend the proper names into a query ex-
pected to retrieve and extract transliterations of the
proper names. Consider the case of transliteration
of “Parthian.” The system looks at possible pre-
fixes of the given name, including p-, pa-, par-,
and part-, and determine determines the best n
query expansions (e.g., “Parthian [2,” “Parthian fiH
”). These effective expansions automatically dur-
ing training by analyzing a collection of 23,615
place names and transliterations pairs.

We evaluated the prototype system using a list
of 500 proper names. The results show that 60% of
the time there are sufficient relevant data on the
Web to carry out effective machine transliteration
based on IR and morphological query expansion.
Of many results returned by the system, the top 1,
two and three results are 0.88, 0.93, and 0.94. By
performing query expansion, the system improves
the recall rate from 0.48 to 0.60.

The results indicate that most names and trans-
literation counterparts can often be found on the
Web and the proposed method are very effective in
retrieving and extracting transliterations based on a
statistical machine transliteration model trained on
a bilingual name list. Our demonstration prototype
shows alternative transliterations in use on the
Web and snippets of such usage, so that the user
can easily validate these transliterations.

The prototype supports:

* Searching and extracting transliterations of a

given term

* Listing alternative transliterations on the
Web

* Listing alternative transliteration in a local
dictionary

* Browsing of snippets containing for each al-
terative transliteration
* Saving transliterations in a local dictionary
* Selecting and saving transliteration in snip-
pets to a local dictionary
The method explored here can be extended as an
alterative way to support such MT subtasks as back
transliteration (Knight and Graehl 1998) and noun
phrase translation (Koehn and Knight 2003). Fi-
nally, for more challenging tasks, such as handling
sentences, the improvement of translation quality

22

probably will also be achieved by combining this
IR-based approach and statistical machine transla-
tion. For example, a preprocessing unit may re-
place the proper names in a sentence with translit-
erations (e.g., mixed code text such as Sentence 4)
on the fly or by looking up a local dictionary before
sending it off to MT for finally translation.

4.The cities of EZEA AR prospered under

L JEnD and [FEHT rule.

Morphological query expansion represents an
innovative way to capture cross-linguistic relations
in name transliteration. The method is independent
of the bilingual lexicon content making it easy to
adopt to other proper names such person, product,
or organization names. This approach is useful in a
number of machine translation subtasks, including
name transliteration, back transliteration, named
entity translation, and terminology translation.
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Demonstration Script

T The system runs under
Microsoft Windows as a

m local application pro-

gram. It opens up a form

and accepts a name for
Blocal Dic 2 Web translation. The user can
choose to search on the

- Web or to look up in the
local dictionary for re-
sults previously obtained
and edited.
||

Translation from the Web

DT The system now ex-

panded the query and
sending them to a search
engine to retrieve snip-

nansord 1% 55 (4857 SR ISHBSHIES - Dibalo i baal B3 ZoBiY pets containing translit-
{Mon Mar 18 123055 2002), §B{E—RFZPE » 40 Diablo gy==— ti

M Cocal Bic ] ek % » Boal HEHAEETTEAT MesopolamalEe - 3¢ T il | CTALIONS.
J SFAIRIE. » A1 Baak-Zephon -

oS > EWETE BIMIRENE T HN e
SRS FRET  RAE - SRAEERE - 25T
sEm(Mesopotamia) - BABIFEFEIEE » 2HMeso- )
iR (potamia-2 )+ SEHTREE I TH A EAS EER

B ABESTERERA RN . —— R WMEEE(Mesopatamia) » EAL
shagh R REEE S FhRCEm) - BIESEY TR
o o BRIEED - WEEELREE © BE  RIRE—FPREWH
RYRREETA(Sumernian) » fITEMEAT » (BRI B8

B A (ancient Orient, B.C.3000E502HE) » & % (Egypt) 25
ErmiMesopotamia) » FHERLL TE NG, 2 TETEIER, -
= TIRERENE AR 7 LEE - EER TIEERILE
B | (Code of Hammurabi, B kk{gBabilonia @ £

R | MEIP (RS 65 249 72 243888 Mesopotamia fEE,
Drn MrDermatt Fid A BRET @80 HERE B 7401005011 =
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+ NTHO NLP - Termbine

ermMine)

Mesopotamia

M Local Dic rd Web

Translation from the Web
- i . |
SRR

EETELERR -BAVE
SR ENE
s fEs
E=E Ne i)
RFHAAH

REHFELLE | Z2FWERAEHEER,  (Agatha Christie And
Archaeclogy. Mystery In Mesopotamia)fREERIAE TAEMM 1 B8
SHEIAMHEE EEE SRR "Bk - 2HTE
RELKHEHE . CERES Tt LAEAE s —-

M—EHEE TERE RS (Quesn of Crime) » —5THEHER
EER R ERMGEEEEE . SFEMETEEE - 1936 ¢
ABCEf#RZY (The A B T Murders), 1936 { Z5fniE iR iz
I {EHEZ 7Y (Murder in Mesopotamia)

RIS EER » ISEE ARSI BRI (Mesopotamia)By R
EBERTIH MG - BRI R I - 8 ANTERER
B uFFIER (Easter Island ) Igfiig e » SRERE —EH HRMHE
A(Polynesian) » ;EEMMERETE R LEMOE  El— TR

EATELTYREERESER  (FRIATEILER - HERHRES
iy | HERAAFHEENAD | HEAE—E TR EEmER
EFF(Mesopotamia) | S E=InELLIR Caucasus) » 38 SR
FOEF24 2 B5 Armenial « BRERIESR ATarhaiian S5 | ik FE 4

The system extracted
transliterations from the
snippets and showed the
list of most likely an-
swers.

i NTHU NLP - TermMline

Mesopotamia

W Local Dic =l Web

Translation from the Web

R TETR
HEETTERE

RRIOAE

SR A R(Mesopotamia iR A B E RS A 5
AFLLCIUS QUIntUSEERERRIRA A o 2 » SHERENEErE L
A FESSIBIER - 2RI ERAHEE - BESHRERSE
RIS R o

FEERARE SRR Mesopotamial iR A SR B A RHRS

17 » Efgapplucius QUintusiFigR A BRZHE - Mg R
BEGEA A - AESREN - ERUMERIEREE  BEE

EHERNCE: BRI RETE -

{#E LB e ey ABCDEFGHIJKLMNORPQRSTU
WO XY 2 deffEar, BiEar, dhar. Mesopotamia. [#h] ERRIEFESE
FF EBFETERL BACK.

0763 &#39, Aram Maharayim {ar-am&#39, nah-har-ah&#39,-vim} J§
BH0758 05104 pyEERRT, B A AAV - Mesopotamia 5,
Aramnaharaim 1 6 BEEE- ErEEH(Aram-naharaim) = "R HEEYER
BE" 1) A, 0763 &4#30; Aram Naharayim {ar-am&#39;
nah-har-ah®#29 wim? from

The user can click each
answer and view a list of
snippets where the trans-
literation appears.
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The user finds and selects “fij#&55 A in the snippets for “ZzH A
Cnmmone e i

ermMine)

Parthian

Ml local Dic  [dWeb Wickey Mouse, BE, -EEET | BER | EARYSE. 78,
Wonday morming quarterback, £ Bi—2 _FAI 4, B EHE
Translation from the Web EiEFEER 79 Pandoras#39 s box, HELRETE T WAEZ K. 80.
E B Parthian shot, 28 A ST, EIS1E ;| BERSARRETRERR

Mickey Mouse T T ; BT [BEREETS Monday
morning quarterback E B —F RIS BB EEE  SEEER

79 Pandora&#39;s box ELLFrRy S FiRSE 7 B0, Parthian shot 47
B AT | BAISET818S | peeing Tom %

FBHERESLERIMTF - [ENEEIN IS A ] FIE TSR
MESOPOTAMIA I #E300 P E G « FEATHThe
Parthian Dynasty 77554 RS2 8 A B REHERE LR fET
FrEEERsO . RAMMITRE 28 BRI T RE MM

25 -7 SR R HR < Al o 22 . R HRY A A AR ERETT . B

The transliteration “frza5 A is added to the list
;

Parthian

Ml local Dic  [dWeb Wickey Mouse, BE, -EEET | BER | EARYSE. 78,
Wonday morming quarterback, £ Bi—2 _FAI 4, B EHE
Translation from the Web EiEFEER 79 Pandoras#39 s box, HELRETE T WAEZ K. 80.
= B Parthian shot, 28 A ST, EIS1E ;| BERSARRETRERR

Mickey Mouse S5 T B ; ST | EEVRETS Monday
rnorning quarterback £ HE— . FETUS RIS BEE | EEFEES
79 Pandora&#39;s box ELLFrRy S FiRSE 7 B0, Parthian shot 47
%J\%ﬁ&iﬂ@%lﬁl%#ﬁ * BRI AT ERETHIEERES 1. peeping Tom g

FEESTEE RIS BN B0 E A ) FiE TS REFE
WESOPCTAMIA I R200FEMIEESHENE - FEATEThe
Parthian Dynasty [f7#34 Rige9# B A SEEAHEREILRMED
FrEEERsO . RAMMITRE 28 BRI T RE MM

25 -7 SR R HR < Al o 22 . R HRY A A AR ERETT . B

The user can do a num-
ber of things with the
transliteration list:

1.

View the snip-
pets  associated

with each
transliteration
Delete a
transliteration

Save the list
along with the
snippet

Select a string in
the snippets and
add it to the an-
swer list by
clicking the right
bottom
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Ngram Char Map_no Ngramno | Prob

This slide shows the relationships between the
prefixes of names and translations.

alla o 2 11 0.1818
alla far 9 11 0.8182
anti CA 11 0.0909
anti Z 10 11 0.9091
bart =1 11 1.0000
bata JU 1 11 0.0909
bata E 10 11 0.9091
belo EE 2 11 0.1818
belo H 9 11 0.8182
beth U= 1 11 0.0909
beth = 10 11 0.9091
buch B2 2 11 0.1818
Ngram (Char Map_no Ngramno | Prob This slide shows the relationships between the
e &4 T 03636 postfixes of names and translations.
ague K& 6 11 0.5455
ague & |1 11 0.0909
alen @1 11 0.0909
alen  fg 2 11 0.1818
alen | 8 11 0.7273
andi b: /AN 11 0.0909
andi o7 11 0.6364
andi 2 11 0.1818
andi = 11 0.0909
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Cluster | Morpheme Phonetic symbol The performance can improved by clustering

1 1 5y tr.ansliter.ation user can click each answer E}nd
view a list of snippets where the transliteration

A & Al appears.

AN ?E% aY

AN w A

AN BE A

AN & A

S| S| <

S| [E] <

S| (5] <

S| D <

S| H <

S| &7 <

S| i <

S| 733 <

S| f# <

S| it <

S| S| 9%

S| [E] 9%

S| 7 9%
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